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(57)Abstract: 

NEW MATERIAL-5,5,5-Trifluoro-2-(3,3,3-trifluoropropyl)-valeric 
acid of formula I or a medically acceptable salt thereof. 
USE: An antiepileptic agent. 

PREPARATION: A trifluoropropyl halide of formula II is made to ^^^mm^m^mm 
react with a cyanoacetic acid ester of formula III (R is alkyi) to *^ 
prepare a new dialkylcyanoacetic acid ester of formula IV. The . .-a^-. .^ 

new intermediate is subjected to a carbonic acid-removing }i^E;t»WHli:€^ 
reaction and a hydrolysis reaction and, if necessary, further 
converted to the free acid or any other salt to provide the 

fluorine- containing compound of formula I. gpSij^^G^^^i ). f 
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English translatio n of e1«im» 

(1) 5,5,5-Trifluoro-2-(3,3,3-trifluoropropyl)-valeric acid represented 
by the formula (I): 

(CF3CH2CH2)2CHCOOH (I) 
or a pheirmaceutically acceptable salt thereof. 

(2) Sodium 5,5,5-trifluoro-2-(3,3,3-tri£luoropropyl)-valerate according 
to claim 1. 

(3) A dialkylcyanoacetate represented by the formula (IV): 
(CF3CH2CH2)2C(CN)COOR (IV) 

wherein R is an all<yl group. 

(4) The ester according to claim 3, wherein R is an ethyl group. 

(5) A process for producing 5,5,5-trifluoro-2-(3,3,3-trifluoropropyl)- 
valeric acid represented by the formula (I): 

(CF3CH2CH2)2CHCOOH (I) 

or a pharmaceutically acceptable salt thereof, which comprises reacting 
a trifluoropropyl halide represented by the general formula (II): 

CF3CH2CH2X (II) 

wherein X is a halogen atom, with a cyanoacetate represented by the 
general formula (III): 

CH2(CN)COOR (III) 

wherein R is an alkyl group, to form a dialkylcyanoacetate represented 
by the general formula (IV): 

(CF3CH2CH2)2C(CN)COOR (IV) 

wherein R is as defined above, and then subjecting the thus-obtained 
dialkylcyanoacetate represented by the general formula (IV) to 
decarboxylation and hydrolysis, and, if necessary, converting the free 
acid into a salt thereof, or converting a salt thereof into the free acid or a 
different sgilt. 

(6) The process according to claim 5, wherein R is an ethyl group. 

(7) The process according to claim 5, wherein the decarbojcylation or 
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hydrolysis of the dialkylcyanoacetate represented by the general formula 
(IV) is carried out in the presence of potassivim hydroxide. 

(8) An antiepileptic agent which comprises 5,5,5-trifluoro-2-(3,3,3- 
trifluoropropyl) -valeric acid or a pharmaceutically acceptable salt thereof. 

(9) The antiepileptic agent according to claim 8 which comprises 
sodium 5,5, 5- trifluoro-2 - (3,3 , 3- trifluoropropyl) - valerate . 

English translatio n of page3 . left coliim n. line 4 to righ t eolnwiii. 
line 8 

The fluorinated valproic acid represented by the formula (I) or a 
pharmaceutically acceptable salt thereof of the present invention can be 
prepared, for example, by the following process. 

That is, to start with, a trifluoropropyl halide represented by the 
general formula (II): 

CF3CH2CH2X (II) 

wherein X is a halogen atom, for example, a chlorine atom, a bromine 
atom or an iodine atom, is reacted with a cyanoacetate represented by 
the general formula (III): 

CH2(CN)COOR (III) 

wherein R is an alkyl group, in particular, a lower alkyl group having 1 
to 4 carbon atoms, for example, a methyl group, an ethyl group or an n- 
propyl group; or an arylalkyl group, for example, a benzyl group, to form 
a disdkylcyanoacetate represented by the general formula (IV): 

(CF3CH2CH2)2C(CN)COOR (IV) 



wherein R is as defined above. 
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IS S 

(1)^(1) 

(CF3CH2CH2)2CHCOOH (I) 

3. 3 - h U 7yU:taTDtr;U) 

( 2) m^-miiZn^S . 5, 5~hll7;L^^a 
-2~ (3, 3. 3 ~ h y 7;u?forDt:yu) 

( 3 ) -iR]^ (IV) 

(CF3CH2CH2) 2C (CN) COOR (IV) 



T a $ ix r / p ^ ; u r y p X -r ; u . 
(4) R*^'JC'f-;usr«>^>if^3i3iettox>^x 

( 5 ) -jR5« (II) 

CF3CH2CH2X (II) 

^ ( III ) 

CH2 (CN ) COOR (III) 
iR^ (IV) 

(CF3CH2CH2) 2C (CN) COOR (IV) 
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T-a $ ii * r # ;u 1^ T y i^Br X -r ^ ±^ 
«ii>T, <iv> xrm^tih^(>tLtzi^ 
r /u ;u >- r y erx X 7" ^ JKiJ^K J: txjn;^ 

i^tat-rs. ^ ( I ) 

(CF3CH2CH2)2CHCOOH (I) 

X-m^tlhS, 5. 5-Ml7;P;tD-2- (3. 
3. 3 - h U 7;U7rnTnt:;U) 

(6) R*«JCf-;U^r*>«». ill^3S5l5tfe^7):^i£. 

( 7 ) — «^ (IV) raSfLS >?r;p=^;w£^ry 

( 8 ) 5 . 5 . 5 - h U ^yU-itD- 2 - ( 3 . 3 , 
3 - h U 7yU;*-orne;U) -W^Ki ^ttiESIB 
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( 9 ) 5 . 5 . 5 - h 'J ^/PtTo- 2 - ( 3 . 3 . 
3- hU7/U5M3 7-n7tr;U) h 'J 

Sr^^-Ti. i«^3i8ie^8^7^!n:•C^*>^»!. 

3. ^H«(7)P^/clftq^ 

(CH3CH2CH2) 2CHCOONa 

Me u n i e r it> Ci: o T tJiT A*»/.f^ffl Sr^T 

[Me u n i e r , H . 4> , 
(1963)Therapie. 18:435 
-4 38] . 196 T^C^^^^XT— 



i^ffi-r^i:. Jfil4'^T>'^-r . GOT 

iri^fz^-r. :icr>i^mtmmLxt&m&^i.zit. m 

i:;&«f5^$ixTV^-& ( ^&jEcommj . 2 7m. 
1 7 1 9 7 6^) . 

[ lis ^» i^co^S ] 

(a£oT, 5^ ( I ) 



(CF3CH2CH2)2CHCOOH (I) 
T'^$il-6 5. 5. 5 - h U 7/U:ta- 2 - ( 3 . 

3. 3 - h y :7;u:tornt:;p) -Hmsr (WT, 
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T'^^. ^KU-^AtSti, l/2-^M> '^JUST- 
CF9CH2CH2X (II) 

^ (III) 

CH2 ( CN ) COOR (III) 



?fl!3¥4-216S:iC3) 

iR^ (IV) 

(CF3CH2CH2) 2C (CN) COOR (IV) 
(*4'. RliB?riei:l^tSi*T«>i ) 

{mtil. ox:— 1 5 0-c. if ^ U<{i5 ox:— 
1 0 o-C) T'. — iRfi<it::{i2^ra-7 OB^railllfe 



y t L<«4Xf-^- F. tt^y^M.j^^y 

«Ev^T, s«ie^ (IV) xm,^ixhVTiv^ti^i^ 

if. JAGS. 74. 5915 (1952) #55] 



^0Kj^B!ii5 J:tX5D7fc^»{±. Mfe^ (iv) 

ix ^» r ;u r y g^Kx X X /u 2: . 

i^w{4x-f-;pr;U3-;u) . i7t{i^#]KI>$<l:pic 
(Wi-tf, h/uxi^iTtti^^ri^uv) *c 

©E-fb;* y '>A$:aSjDLT, pH13 — 14Cf 
*) , ^3^w«±»tt^fi:f^T (fi»li.(f , mMU. 

2\,Z^ h ) iZX . M»:T {mt\,i. 12 0X:— 
250-0. »iL<<il6 O'C— 2 3 0*0 X', 
— «W^<4 2^ra— 7 O^rSIRJC^ii-T. iSPg 

T^f^3cfctr^4. ^<o2SPt^{4. mix 

n (Ift^K) 1 6 ox:— 1 9 9iCT'^T^v^. m 

v^Tm2xs (SqtIc^W) it 2 0 ox:— 2 3 ox: 
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mijim <5o^«%, m-h. ^ (v) 

(CF3CH2CH2) aCHCN (V) 

IS rff vSf i (iXI^O EaS±SP^ $ it ^ ICS! 
@<<c^»o:fir& ISS, mm. it^. i3 



?fBn¥ 4-21652 C4) 

Pharmaceutical Scien- 
ces, 73(4)489. 1 9 8 4#,^] , ± 

- 1 2 2 64 6-^4^«#B^] JrfOfflLTL 

^ (II) xWt^ixh Y u 7/U3rorDtr;u^>^>f 

B W^t^Jfe 5: ^^-^ ^> C i: J&^T' § ^ V ^ CO L , 

mris^ (HI) r^^Kii^ryps^xj^x^ufcJi 



f\.k.<nrkmt.fz\t=^'m\zt\\.x^mx'tbh , 

*>&frie^ ( I ) X'Wi^ixhi^^^(ny -,%^j<^ 
}V:ruJSi%fz\±mM±.^^'^ixh^(r>ii3,<r>Ktt-\,z . 

IS-T'^ ^ J: r// i 3^iia-^^&t3 J: o T 52 



lOOms/kg, jffiL<«i5 — 20mg/ 
it^^Xtk^-^hZ. t i)'X^ h . 

^^^m^xA.t-A.m\±. ^%^^x'hhmu 
^ ( I ) xm.'^ixhy -/mit^<j\^'ramt.fz\tm 
m}Lmm^ixh^(oi^^ . 0. 0 1 — 99Sfi%. 

ifiL<(iO, l-8 0Sfi:%^Sr"&^-r-2». 

ICR-Jc l^-^r^;^ (6>ii^) SEE?:, iSB^ 

5 0 Omg/k s$:gPl5-^L/::. «:4-flfc 1 iSra 
tz. 
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4 . 7 4 g (0 , 0 4 2^:;U) tiXX/mm ( 1 ) 

r^4fLfc3. 3. 3 - h >j ^yusj-DT-De/ur 

C7^>fH14. 88g(0. 084^;U) irtat 

xBm^-^. miSiS ox:<7)m^TX'. 6 3 
ML. ^mirT'^ h^-cfc^ ^ntf^Ltz. mmt: 
g^srxf-yn 0 0ml r4i5ittaiL. isisr-e^jN 

5A^DVh^77 — (i^U;&>';H 2 0 g : 
5, 5. 5 - hi; 7yU5ro- 2 - ( 3 . 3. 3 

^H-NMR (GSX 5 00-CDC 1 3) : 

1. 36ppm[t. J = 7. IHz. 3H, 
CH3] . 2. 07ppm[m. 2H. CH2 
-(CF3)], 2. 18ppm[m. 2H. 



(1) H^-f T-f ;:^//n-'^:^"*r>'T'-7 O-Ctr 
{^mLtct^^^ 3 0 0 m 1 <0>5r^:^»i?EE^tC3 . 

3. 3 - m; 7/p3rD- 1 -T'D'^v 1 0 0 g^ 

»>A 5 0 0 m g fc^w^r ;u/N-— 5f^^Hf >r H 

5 0 0 m g t ^:lrai.>t:. 5EtC. •f-h5'J>'4 0 0 
m 1 t||«5 Om 1 tiJ>tt>^±^itt;9ttSi^itA^ 

1 2^ramr#L:f^^. »:tc-4 or:izf%mL. mEE 

mizi 2^JSillinLfz^k. ^ffTT^SLT, 3. 

3, 3 - h y 7/u:tnmt:7pyDv>< H 

4 0. 7 s^m^cr^mi^tLx^^tz. mj^ue 0 

--6 5X:/7 6 0 mm H g Tib 07^^. 

( 2 ) 2 0 Om I <?57^>^a(3, *i7k«sr;^ i; 

All. 5 8g(0. 0 8 4^;^) . 
/l^;J;;WAr 5 H 1 0 Om 1 . v-T V ftKocf-;!^ 



CH2-(C)]. 2. 23ppmCm. 2H. 
CH2- (CF3) ] . 2. 38ppm [m. 
2H, CH2- (C) ] , 4. 34ppm 

[q. J==7. IHz, 2H, CH2- 

(CH3) ] 

(3) 50ml<?D77>CrJ(c:. TfcS^^l::^? II ^ A 
2. 18g( 0. 0 3 3^;U) *5 J:t/jc-f-u>-^ 
y 3-;H 2m 1 $:jDi., 6 OiC(w»0iaL-C^^ 
tC7l^ft?$-tf-7^^fl^. saJS ( 2 ) -C^t^^fcB . 5. 
5 - h y 7;u^D- 2 - ( 3 , 3. s-hvyji- 

•r;u6. 00 g ( 0. 0 2 0^;u) ^mi.. miSi 
1 9 0 — 1 9 9r:X'1}U»:m^TX3f^fS\mWLtz. 

fit/^f*. 7i<,mt^ y ^A3 . 9 3 g ( 0 . 0 6 0 
^ju) ojif-U'>'^y =7-yu2 1 m 1 mm^Mt. 

^giS2 0 0-2 1 OX:T'»n«ftfflg£Tri 8«?fSIfK 

n Lfz. n<^fkCz^ ;^ 1 0 0 m I ^tut . 

10 0ml x'3mm,i^i.tz, nhtLfzy^m^zWi^ 

KlOmlS-finX.TpHliiL. ^DD;Jt;UA 



1 0 Om I r3IlII6ajL. ^;^BS[S!-ei/:t^>'^A 
T'9g^^L?t:. ^^$r8 0-Ct:iTr;^ffiS^L. 

ffTT'g^SLTWSL. 5. 5. 5-hy7yU:t 
a- 2- (3, 3. 3 - h y :7;U::rD:rn 
-^:^K1. 3 6 g $rtefeco^eci4ct Lrf#;rc, S 

m^ : 1 5 5- 1 6 0X:/5 5mmH g 
it * :25.3 — 27.3T: 

* H - NM R ( G S X 5 O 0 -C D C I 3 ) : 
1, 82ppmCm. 2H. -CH2~ 
(CH)]. 1. 95ppm [m. 2H. 

-CH2- (CH) ] . 2. 20ppm [m. 

4H, -CH2-CF3]. 2. 54ppm 
[m, -CH-]. 8. 5ppm[lH. 

-COOH] 

**C-NMR(GSX500-CDCi3) : 
24. 07ppm [-CH2- (CH) ] . 
31. 38p pm [-CH2-CF3] . 
42. 82ppm[~CH-]. 
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126. 63ppm[q. J = 276. 6 
Hz. CFa] . 1 8 Op pm [-COOH] 

^^ififlZ;^^^ h;U(Shimadzu FTI 

R~4200) : ^im 

flW2 : 5. 5, 5-h>J7;W^O-2- (3.3, 



?JISI¥4-21G52 C6) 
;P3ro-2-(3. 3. 3 - h U 7/P:tD7"Dt: 

: 257 — 263-0 

h/U (Shimadzu FTI 
R-4 2 0 0 ) : 3520 

J:«, 5 . 5. 5-Mf7/U:tD-2 
- (3. 3. 3 ~ h U 7/t':tQ:roe;U) 

^tv^i^^^^MLT . CDFi^VT^;^ ; 6 

^\^fz. ^^fiU . 3jc%H«^l:'^!|*5 3 3 0 m g / 
k g*>J:tX6 6 Omg/k g. -^LT^^-fh^Jfe 
200mg/kg*Jj:tf4 00mg/kgfc^S 

84»r. -f-n-rtll . 2m-moles/kgfc 



7ic3. 6m 1 4^;w^^cs^'^[:-^ h 'J '>Ao . i4g 

5-M;7/l-3ra-2- (3, 3. 3 - hU 
?ra:roe;P) -Wi^lJO. 9 1 g $rlini.T^ft? 

(r>±^^ lZ(^-SiC^^ ^jUTJUa — i:MtX j^ff 

^I^^L/cIt, >?X^;PX— ( 2 Om 1 ) *3 
J:t/n -'^:^r*^:^ (30ml ) fj- ^^^^mHi^^ 
±&LX^7&n>ZtizX0 S . 5. 5-hi;7. 



i:lf2. 4m-moles/k g;cig^*r^>. =l 
St?: 7 Omg/k glBAt^-& J: 

V P V -r h ^ V-yPT'UI^ $ S I % 

(myoc I on i c — jerks) 
(tonic convulsion) 



(tonic — clonic 
convulsion) 
^»4 : E3K$:^^tc5feii:L. i^^lSHtipa 0 , 

M ^ ( ± 3^ t: ^. IS ^ ^ it 1$ « t V ^ ^ 

(violent—tonic 
convu 1 s ion) 





(^Q) 






mgAg 






(Tti'Tnoles/ke) 






- (-> 


3.0±0.16 




330 (1.2) 


2.3 ±0.18(2) 




660 (Z4) 


1.95 ±0.26(2) 




200 (1.2) 


2.7±0.18 




400 rZ41 


1.7±0.2U2> 



( 1 ) ::jyhxj'^/ui^t=&{t^mm^mtcoi^if 
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( 2 ) P<0 . 0 5 

^^m-ft^^-Cli . 1. 2m-moles/ 

4 m-m o 1 e s /k gtfOf£#fi 

<^^ZM L . ^^aJ-fk-^JfeTJi 2. 4m-moIes 

- (3. 3, 3 - h U :7;U:tarDe/l') 

(?^:^^ : em^ : ^%«cS2 5 s ) ^rffiv^TJtiS 
U?t. — o y H^J®itCfcv>T«i. o — ^ — 

5^— t01i:S(i3 . 2 cmX'h-yt:. 
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IS»IIJfe^SB{C2EhU-->'^ir^T^VK 2 

7i<:^zmmLrzm. 4^f3J»ifeLy;:WxCigDtS 

StOtC^^S^iii: LT, i^^^^-^Jfe 2 0 O m g 
/k gfcJ:if4 0 Omg/k g , -eLT3|s:|^0J<fe: 
30mg/kgiJi:t^660mg/kg$' 

^ftl^t-^ltjSOOmg/kg (4.8 
m-moles/kg) SrfiS^ L^^ fc , 
LT*»4> 3 O^gjfif^^C. V'>>C10Ee03^52 



5gtr2EE (jiflCff4eE) ;&^5Et:L, 2^13^ 

—yf. ^^^M^t-^^ 1 320mg/'kg 
i^lSaX' 4. Bm-moles/kgfcT^irO. 

-fb^^tg^friea-^ss 0 om g/k gtzffi^) 

1 0E4>2E;^< 1 -jj^i^j^j^x-o-rJ^-^^/^^Tt- 
A^O : 2^f^iai:D-:5^-tZ^r>Tt^^>^4 



m^nmLfz. mmi:}x<om2mz7ik^. 

^2m 

(m-moles/kg) ^i^fig + m^pff^ 

3>'hD— - (-) 0. 1±0. 1 

800 (4.8) 4. 5±0. 2*'* 
3ic%gfl-fK-^ft >} 1320(4.8) 1. 2±0. 5 
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( 1 ) nvho-zu^fc^ft^^RiaPt^ogEfh 
< 2 ) P<0 . 0 5 

ms : mm<r>mm 

U^^'^fl'^i^Z. miX'^hf^fc5 . 5. 5 
-hy7;U:tn-2- (3.3. 3 - h V y /U:^ 
orotr/U) -^^K-t- h 'J 5 0 0 m g 5:^ 
i!S®4^S:ft^^2m 1 lilt 

3|s%Bj J: ^ i^^/i: 7 ^^^Lv'^/Ur Dig ^ /-c 



3ra-2-(3. 3. 3 - h U :7;U3rD:rDeyU> 
:to-2- (3, 3, 3 - by 7;^3ra7-ol^;U) 



A A ^ i % y A A ^ i 





-382- 



